Effects of fibre concentration of diets consisting of hay and slowly degradable concentrate on ruminal fermentation and digesta particle size in mid-lactation dairy cows.
Four multiparous ruminally cannulated Holstein cows (mean bodyweight [BW] 615 kg) in mid-lactation (103 days in milk and 32 kg milk x d(-1) at start of the experiment) were used in an one-factorial experiment to evaluate the effects of fibre level (19, 24, 28, 32 and 39% physically effective NDF [peNDF] in dry matter [DM]) in diets consisting of hay and slowly degradable concentrate on rumen fermentation patterns and digesta particle size, under a constant intake level (146 g DM x kg(-0.75). The different fibre concentrations in the diet were achieved by adjusting the hay to concentrate ratio. The above-mentioned levels of peNDF corresponded to 70, 60, 50, 40 and 25% concentrate in diet DM, respectively, and followed the lactation curve of the cows. The ruminal pH was positively and linearly correlated to the percentage of fibre (peNDF, NDF or CF) in ration DM with R2 of 0.76-0.88 (p < 0.001) for solid digesta (particle-associated rumen fluid, PARL), and R2 of 0.26-0.29 (p < 0.05) for fluid digesta (free rumen liquid, FRL). The lowest fibre level in the diet (19% peNDF) or the highest level of concentrate (70% on DM basis) caused pH values lower than 6.0 at almost all sampling times only in PARL but not in FRL, and significantly increased the proportion of large particles in rumen digesta, which in turn was reflected by a depression of fibre digestibility. A level of 24% peNDF or 60% concentrate in the diet maintained the ruminal pH higher than 6.0 and 5.8 in FRL and PARL, respectively. Therefore, the inclusion of more than 60% slowly degradable concentrate in dairy cows diets fed approximately 18 kg DM x d(-1) is discouraged. Based on the response of ruminal solid digesta to dietary fibre, it can be concluded that the recommendations of feeding a structural value > or =1 per kg DM (De Brabander et al. 1999) underestimated, and 400 g CF per 100 kg BW (Hoffmann 1990) overestimated the evaluation of structural effectiveness of the present diet.